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Production of alveolar flaps in American English by native Korean speakers
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Abstract

This study examined how native Korean speakers realize the acoustic characteristics of /d, t/ flaps in American English.
Fourteen subjects, who had lived in foreign countries for less than one year, read words containing the alveolar stops in
flapping environments. /d/ (91%) became flaps more frequently than /t/ (42%). The closure durations for /d/ flaps were
significantly longer than /t/ flaps, and the durations of the preceding vowels were not significantly different between /d/
and /t/ flaps. Female learners demonstrated a higher percentage of /t/ flapping than their male counterparts. Differences in

flap patterns were observed among individual learners.
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Table 1. Mean closure durations of /d/ and /t/ flaps reported in previous

studies (ms)
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Figure 1. Sample distribution of consonant durations (ms): M2
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Figure 3. Mean closure durations and durations of preceding vowels for /d/
and /t/ flaps (ms)
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RS w3} A Ao wEt AAISEATE $l& B S skE
AR AAE AT o], ofgls Ha U @ ol &
o} S5t ASnk B3 Aajo|n), g 33t E Al gE B
T A Ao w2, (0149 9] HAa uiy BT Alglska)
A8 B5) A2 St dol7F 5% /di7h ¢ 71 diEe] BE
W) 317 1l skl Ao gidl] f-AE ATk Ha gl g
o] 37 el g3te Auk B S uos, B E 23 317
9 &2} Ado] tef A8 S-2 ) Hetgkol B A A2
< /d/7F 9 71 gdo] YERs.

E4.83) 34 A A Aol W2 /d/e v B 50] FH3f ol I
A3 Be éo] 3 T 4k(ms)
Table 4. Mean closure durations of /d/ and /t/ and durations of their
preceding vowels by utterance contexts and learner gender (ms)

g5 A
1/ 1
T # 2 o’ e = e
Byl AR | B | AR | BE | A | BE | AT

@ | 167 46 | 152 40 | 158 23 | 140 16
o3 | 168 41 | 152 37 | 160 21 | 153 23
AA | 167 43 | 152 39 | 159 22| 148 20

3 | 148 38 | 142 30 | 161 25| 151 17
43 | 157 37 | 156 38 | 161 22| 158 23
AA | 154 37 | 153 36 | 161 23 | 156 22

313l ‘beader = /d/ BHIS T
AAE A 255 ATk gt A =S
JelE EFE ‘madder = /d/ VS T 7P A,
S 5 7S #A 235U Zue & Laferriere(1979)7F K31
shuUlg-3 g, e5Ate] ARl = Al Bao A9 vl

w H:l

‘matter’ = /t/
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F 5 1Y g w2 S-S 7 Aol(ms): WA
Table 5. Mean durations of flaps by preceding vowels in descending order

(ms)
1 R
/&/ (‘madder”) 43.7 /A/ (‘butting’) 26.5
/al/ (‘biding’) 40.8 /a1/ (‘biting”) 249
/ov/ (‘boded’) 40.2 /ov/ (‘boated’) 244
/i/ (‘beader’) 39.5 /e/ (‘betting’) 21.9
/¢/ (‘bedding’) 38.8 /i/ (‘beater”) 19.1
/a/ (‘budding’) 375 /ee/ (‘matter’) 18.7

3.3. 5 9| o] &) F *}o]

B AFelA ghrol ) Barell Jof Shgabsoe] 253t /d/9)
N RHESS A s A a7t o A 'S ekE 9, o
o] v §HAEEle] HE-S o] A YERleH, /i ' 52
Haj o7t ¥ A, A3 25 Aol /d/eh v S bl
T2 4] k2 EAES YERLh shsabe] v 53 d2dol
218k frejul st 54 5o] YeRA R /M shsaks kel o
Ft zto] 7} QISITE & dof XM= JE gAtEo] Uk g
=2 SAHES Ay Rz} it

2 {3 s AbEel disl, ol 2] SEAHEMI, M2, M3, M4,
M7)o] /d/o} w2l 3 Ao] Feo] oid 53-8 Btk /d7f
ZaL, w7F Ak B /0] Hl Aolrh e S AARI Ao
2 FIEATH<E 2>). °]&5 F M2, M3, M7 /t/ 5 ‘matter’
AR dol & Wil # 2oe 548 vERlthm2 w5 30
ms, H 4 ¥ 14 ms; M3 @5 14 ms, F 4 ¥ 13 ms; M7 @5
22 ms, 4 UIF 18 ms). M1} M4+ ‘matter’ 2] #|2f] Ho|% 4
A 28k ThMI T 104 ms, H 4 ] 94 ms; M4 T 74
ms, 2 U 81 ms). M1, M2, M3 /d/] H i Zo) 9}l el A
Zo] 7k 2ol 7} A A O 2 AX o] F3Eof| g Frujo]
EPt O WK< H 1> 73), Mao M7 /d/9) F ol Aol s} e &
2= o] 3k zpo] 7} g kA ehTHM4 67 ms vs. 69 ms; M7 47
ms vs. 50 ms).

MSE /4ot e = 9 F A4 O 33 Bl A 100% '
533 A E GA SR TE S matter’ T 53] A oS
FA o A4 JeRi A ot 95 H4 Uiy 3 B
ol A /d/ 2} v BHA5-2] Hl2l Zo)(H5 30 ms vs. 26 ms; FH A U]
% 20 ms vs. 18 ms) % A3 T -5-2] Ao|(TH= 164 ms vs. 164 ms;
2 th¥ 162 ms vs. 160 ms 2Fo])7} B S= T}

M6+ M1, M2, M3, M4, M7 | /d/9} v 8] o] & o
Fovh, F7H 07 /2] #H 4] Aol g H3} ol wef thE A
253 EAS YeRTE &5 31769 ~ 78 ms)ollA] DA, Ha
o5 #7439 ~ 59 ms)oll A FA 25k S AAE HAa
s g el Al /d/e] Hl dojl 2102 1tk M1, M2, M33

o

LUl

i

ek wel 3 do] Atolel] FAZE EH AN o] 53 &
2], /] Hf Hol7t 5] AAE b ek Bgh M1
M4 H ‘matter’ = /t/2] #3] Do) & AA EFITHES 129 ms;
A2 3 138 ms). <3 6>°ll 'FA SHAHE0] vEkd & 5 9]
HelS @ okatgivh Mgk M3v B gjjElof vl FU sk =4
< UERh

6. 94 SEAES] TS R aof
Table 6. Summary of the flap patterns shown by male learners

Mi| M2| M3| M4| M5| M6| M7
(/9 e Hol gH& ksl (o0 |0 |0 | X | X |0
(/2] He Ao7k ek dS AN o |0 |0 |0 [ X | X|O
*matter’©] §Hd-50] 53] ZHgtch X|lo|lo|X|XxX|X]|oO
/et o) Aol 2x AAZF WP |0 |0 |0 | X [ X | O | X
/d, /5 100% ¥ 33130} X[ X |X|[X|O]|X]|X

Ch0 % o SheEel thal, B S F At ot
Bhl ) o] o] FeE QRS Sk flolth AL &
9o, F7F o, 11 JH 0.2 AR SzertEo] ALKt

A

[}

J

o!
J

1 O

O 7 MRS
CESMSE ASI S e

]

i to o

=

(i
!
i
dlo
Ol
D)
O
i
rlr
o
o%
il
i
Suj
by
o
p
2
oX
?1_5
of

2]
=

Zo)Z v w etk 3L, ‘matter’ 7t 53] 247 M85
52k ISl <& 7>oll, 100% §HdS3) o g} &
Hel-& Alstar, $A shEAES thE 7| 0= o) 8
o] YR 8439 HleS 2okl

F12 /9 e o= 9 #H 24 ois] 373 B5ellA] 100% ©Hd
wolstolct wE HAi ui§] 34 B o B oE o
Z 31(H5 22 ms vs. 20 ms; F A T 31 ms vs. 23 ms), /2] A1
E5o] o 4A e S 185 ms vs. 183 ms; 2 2~ thH 170 ms
vs. 151 ms), /d/2] A3 238 AA vebd P20 Fof B
o] g}Atg) Rkt o] HE-& Belch

F29} F3= dd & 0= ghe 72 do] P oll=/d/eh v '
ol EAstar, 71 dell= A AATE S, F2E Tms
(T ‘matter’)*l 4] 52 ms(H5 ‘beader’), F3i= 17 ms(FH 4 tlF
‘boded”) 4] 55 ms(FH= ‘madder’) 714 2] ol /S i/ BADS
o] ZAFT F2+= 57 ms(H 4 th ‘boated’) ©17, F3+= 70 ms
(F 2 UIF ‘beater’) 01742 G ol v B ASTE ot B
A3k AR89 D5 &4 s 39 beater’ Y
‘matter,” T 37 9] ‘betting’©] 1 3L, F3&] -5 57 H 4 of
H 3174 9] ‘boated’ X! ‘biting,” T 273 O] ‘matter’ AT} F2+= ¢
53 A oY 378 B /47 Y A3 (DS 14 ms vs. 10 ms; #
2 ™ 15 ms vs. 14 ms) A8 239 ol % ] At 150
ms vs. 120 ms; 2 2~ th¥ 119 ms vs. 103 ms). F3+= W53 2 2 o)
2 34 2% /47 o A(HS 37 ms vs. 33 ms; H 2 T 30
ms vs. 21 ms), /2] A3 BZo] B AT 152 ms vs. 128

o

oy (oo fT o2 N O o o
2 T
ox L&) Lo
EY

2
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ms; # 4 th¥ 172 ms vs. 133 ms).

F4= OiAIZ F2 9 F38} wiehe] siels BAlth 8 ms(H=
‘boated’) ol 4] 28 ms(TH5 “betting’)7FA] 2] F-2 Ao] G of ik
A1, 40 ms(F5 ‘boded’; H A thH ‘beader’) ©]14+2] A A
2 2 gz ek w7k EAR 7t SEEskE A
53} # A oY 37 9] betting,” ‘butting,” “biting,” ‘matter,” TF
73] ‘boated’ AT}, FAT T3} 4 o | $74 27 /d/7F
] A 3(H5 53 ms vs. 20 ms; 24t 51 ms vs. 28 ms), /2] A
g 25o] Bl AATHHSE 175 ms vs. 163 ms; A& ™ 162 ms
vs. 157 ms).

F59}F7-> ©-5 Aol 9 gh 993 11 o ell= ik &
Golol= st EAIS AHE BATk F, F5& 14 ms(PHs
‘betting’) 1A 21 ms(F A~ th¥ “butting’) 2] F-2> 3o 4/7E, 40
ms(Z 4> ¥ ‘budding,” biding’) 114 83 ms(t5 ‘budding’) 2] =
ZF Aol = /AR, 101 ms(SHE biting?)oll A 187 ms(F 4~ thH
‘beater’)2] 71 FFell= wRE UUTE FIE 12 ms(F A HE
‘butting’) ol 4] 36 ms(F] A I ‘betting’) 9] 2> J o= ik,
44 ms(9=E W Ha thE ‘beader)ollA 90 ms(HA H
‘madder’)2] T7F G ol /T, 109 ms(THS “beater’) ol 4] 140
ms(YH% biting’) 2] 71 P ol = Rk ek F59 /7 v
shel A O HA oY 373 9 cbetting,” 24 i $7
9] “butting,” T 73 2] ‘matter’ $ATh F72] 4/7} ¥ &3 A
S @= HA e 37 9] cbetting,” “butting,” ‘matter,” & 2
& £ 9] ‘biting’ 0| AT F5= @53 H 4 o9 84 25 /d/
7 A 3(95 58 ms vs. 15 ms; 4 W 47 ms vs. 20 ms), A1 3
259 Aol % t] A5 201 ms vs. 170 ms; F 2 ¥ 175
ms vs. 160 ms). F75 ©=3 4 o)y 374 27 /7o 4
(= 58 ms vs. 28 ms; 4> t¥] 50 ms vs. 27 ms), A8 B9 4
o] % o ARtk 206 ms vs. 166 ms; 4> th¥ 158 ms vs. 151

F6= 3t @ Z(%H5 ‘beater’) Wt A Q3L /d/9} wE W E F
74 Bl e S5l ) H 4 Aol v

2y 873 B /47 H A (S 46 ms vs. 31 ms; 2 thH
35 ms vs. 24 ms), A3 22 ol T sk o A= /(151 ms
vs. 143 ms)7k, &4t g 374 ol A= /d/(168 ms vs. 143 ms)7} T
A3t

<3 7> AAIE whe} o] BE o34 skl /d B S
2 Zol 5 Rt v AA AEsSith A8 232 Aol
= o dA & SEAE(FL, F3, FA) T /S © AA 3 sksat
(F2, F5, F1)& FR-E 9tk For= O e oA nt o] A8
=5 o 4A stk F3¢)F Fant = wiElo] el U5 &
< YERAE

7. 94 Al T g e 2o
Table 7. Summary of the flap patterns shown by female learners

Fl | F2| F3 | F4| F5 | F6 | F7
/A REEe HH Hol7tg At o |0 |0 |O0O|0O|O|O
W EAEE A Bl Y A | O | X | O | O | X | 95 X
//2k e Aol ol AEHYE | X [ X [ X | X |0 | X | O
/d, 5 100% €233t} O X | X [|[X|X|X]|X
4. 994 =]
2 Aelr @Tolst maolel o] shpabgel vl ol
ol S 3kel HAE 24 AYES ofEA AdeteRx 1
=]

al.2010)0] AH-sF W& AHE-StaL 7Mo%
Zatal H7VH o2 ghdste] A ol vl
3PAE) thet Herd et al.(2010)9] Aol wh=d, yR T} /d/7}
O A5 w-SstE 9la, WA AAS] ke 56 ms(H 9
43 ~ 69 ms), T2 3t A o)= 32 ms(H 9] 24 ~ 41 ms) A TH(1
A Fx). 2 AT TgEAE 9 E2%) BTt /d(91%)E O
2 ' S-8lsl ol 3, B A Q] B Ak 54 ms(H ¢ 29 ~
69 ms), T3] H3t o= 36 ms(H 9 15 ~ 53 ms) A TF. S
Abg0] AbEe B3] AA 9 Eir Zol} Herd et
al.(2010)°] B9 R=ro] 152 A el Fr 23l 2to]= §l
=507 By

=
Sojuzd hAF o7 /i S o Bg
A B A, /d/ek v S Ha do
AATE 714 Aol et Mg m5o] Ao) Wl
olg] gk T2 ANHARl A 223 Aol BE 7] AR A A
o] eo] Qo] AejAl doleh= s I S EE Ao
2 ol vk ek (1), i Aol A S AE S /o i 'S
oke] ®g Aojel fejmlgt 2pol 7k G191, #H 4 Ao) g
Aol freulaA 11
7re] #A 7 Aol A
A2 2w Fal 5

B U BULaeta, /' B gl gL augo

=
e
-~ Joomy
1o,
=
=
_>|4_',
o
N
X

2 2537 vt A2 FY @ hZue & Laferriere, 1979). 7
A2(2011)014] Fh=ro] F=o] sfazo] o T 91X 8] Fof 743

N

A1 F43 FHS delA] Bes o AA 258 Bol
SAET FAS AE S Vel dakE aeshd, 2 At
7hek o o] shEabEo] wla Yol 'S8t @) 714
A 2He] BAE getshA] X e SAlgth

ul=r go] 'St R A ztololl @3], Sharf(1960),
Zue & Laferriere(1979), Byrd(1994)oll 4= 4] 3}x1E0) ] A=+
ELA 55130 31, Herd er al.(2010)014 = o)A siat5o] o] 25
sl A3 As 3ol ke AakE AR vf vk
B Ao = oA S5A1E(63%)0] B SHEAFE(21%) KU}
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WE frelnhl B A st maol sxtel g
Apolol vig 1A wel, A5 A9 gl 5 Aol
thal §A8H7171 of el So] ghek. 1o} A AAAES
2RISHE oA 915 AT el 19 olale) SRt Al
ST, 35 FHE EAIA T2l o] F5l A 2 2ol
7 Qi Ao Ve, s 4 Tl ol S o) Ajolr)
glekar 1] ofellek. o4 Sl Aol g o Hol Wl gs)
& @S ol SeTh W) 9 Ao) = Sl 2ol 7
ST 2 5 9l
fy7Y (/R B 58 RIE7E SQEXIRE, matter’s= /t/ F Il A
S 7S wol dojubal, ©d 5] #| A dol = FAl o
EFStTE. Patterson & Connine(200)<> th3}Al] W3lo] FH A5 #
A3ste], IHIE(high frequency) 'B'2(95.4%)°] AHIE(low
frequency) B2 (76.1%) 5.th, FE 4 S 2 43 212H95.9%)
o] F AZ T ¥ 2(62.8%) Tt 7+ 2 m| s Al ] 'S
shEQicka ®ask up gtk & Ao shgabgoe] vERd
‘matter’ 2] ¥ 53} A W Eidol A} thE EidEel v
3 FelA iR A Edel7] Wi 4= olnh o)l tist
o, S5Ake] Aol B RIS g7t ohE S A8
F 7hs7do] vk 5, ol e dds i wl Rk
02 A SLE(E £, ‘writer,” ‘matter’ 5)°] T3}
o] WIES ol =t 7]ol3
w3k 7HQL shsAbel whEh thE Al = /d/9k i Zoll ek
WS ARG 24 hR S elA s B S B
7012 ] 707 8 TR SArEo] A, Ha oY 7
o i B EE a7 s W 0% /v el TR e 5
;(]_‘_:_1: glatl e u 229 dolE AR A o 7 A& 3laf
= 9T, 197 G SAEE ANTE JuH O AE 3
AP el ol A% 0k ol Utk B A
AR, WO\ @ & Rl HaL /47t 2] A% AR
B2 WEA e FAE e, Bl wel 5 o)
Apel] whet /d7F ARRLE B 71 8 QLA 7E ARELE B
F 20 A9 QT Ak v BN o mgol B e
A9E s M s g, A8 wg o]k g 714 §
PAE AAAT)E FA AEA O Herer tgo] o
o e Sgalores QS kel ARE Bol SUw
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